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Objectives

lDiscussion on Aethalometer Experience
n Viable Technology?
n Use Strategies

lWhat guidance is out there? 
n Does it make sense?
n Relationship to NAAQS

lSpeciation Sampling
n Cost Comparison
n Quality discussion

lDiesel Particulate Matter versus Woodsmoke



Sites

lBeacon Hill – WA Dept of Ecology Northwest Region
n PM 2.5 FRM
n Nephelometer
n Speciation Sampler
n Aethalometer

lDuwamish – Puget Sound Clean Air Agency
n Co-Located PM 2.5 FRM
n Nephelometer
n Speciation Sampler
n Aethalometer
n FTIR Device (Operated by the University of Washington)

lOlive Street – Puget Sound Clean Air Agency
n Nephelometer
n Speciation Sampler
n Aethalometer



Geographic Location
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Seattle Aethelometer network
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Wind Rose for Beacon Hill



Wind Rose for Duwamish



Wind Rose for Olive Street



Quality Assurance

Nephelometry
Zero and Span Precision Checks every 14 Days, and at 
the beginning and end of a critical reporting period as 
per WA DOE Procedures.

Aethalometry
Bi-Weekly Flow Check, Monthly Flow Audit and Optics 
Test

Speciation

QA performed at RTI for Laboratory Analysis
Flow Checks and Leak Checks performed per WA DOE 
Procedures 



BC Levels Week of July 20-26
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Traffic Patterns (Typical Week)



2 Typical Summer Weeks

BC For July 13 - July 26, 2003
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Black Carbon Dependence on Day

24 Hour Average over 4 weeks in July 03
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lHow does BC Aethelometer compare?



Black Carbon and Elemental Carbon

Beacon Hill BC-EC Regression (Apr-Jul_03)

y = 1.3643x + 0.1604

R2 = 0.5884
N=33
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Black Carbon and Elemental Carbon

Duwamish BC-EC Regression (Jan-Jul_03)

y = 1.5484x - 0.3821

R2 = 0.9607
N=32

One Outlier Removed
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Black Carbon and Elemental Carbon

Olive Street BC-EC Regression (Jan-Jul_03)

y = 1.2992x + 0.0961

R2 = 0.862
N=28
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BC Comparison to EC



Elemental Carbon Regression (N=41)



Elemental Carbon Regression (N=31)



Elemental Carbon Regression (N=28)



Other Parameters

lAre there other markers to add weight that 
Aethalometers are credibility “seeing diesel soot” ?



Beacon Hill BC vs Iron
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R
2
 = 0.681

0.0000

0.0100

0.0200

0.0300

0.0400

0.0500

0.0600

0.0700

0.0800

0.0900

0.1000

0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8

Black Carbon 24 hr Avg (ug/m3)

Ir
o

n
 b

y 
X

R
F

 (
u

g
/m

3)

Beacon Hill BC vs Iron

Linear (Beacon Hill BC vs
Iron)



Duwamish BC vs Iron

y = 0.0671x + 0.0184

R
2
 = 0.8473
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Olive Street BC vs Iron

y = 0.0435x + 0.047

R2 = 0.634
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Beacon Hill BC vs Manganese

y = 0.0028x - 9E-05

R
2
 = 0.2444
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Duwamish BC vs Manganese

y = 0.0041x + 0.0004
R

2
 = 0.6143
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Olive Street BC vs Manganese
y = 0.0008x + 0.0023

R2 = 0.1017
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What’s next? 

lAdding 3 more devices at wood smoke sites
lChamber test at U of Washington
n Diesel 

n Wood Smoke


